Functional states of the luteinizing hormone/choriogonadotropin-receptor complex in rat Leydig cells.
Three classes of gonadotropins with different ratios of stimulating to binding activities (S/B ratio) in rat Leydig cells have been identified. An S/B ratio of 1 was observed for rat luteinizing hormone (LH), porcine LH, and equine choriogonadotropin (CG) (class I), whereas ovine and equine LH exhibited and S/B ratio of 10-20 (class II) and human CG (hCG) (class III) an S/B ratio of 60. We coined the term "superactivity" to designate this particular behavior. This phenomenon was further studied by comparing the competitive activities of porcine LH (pLH) and hCG in radioreceptor assays using rat Leydig cell membranes and either radiolabeled oLH or hCG as the tracer, in the presence or absence of 150 mM NaCl. At equilibrium, both native hormones were equipotent in competing with 125I-oLH binding, but hCG was 4-fold more potent than pLH when 125I-hCG was used. Moreover, the binding rates of both hormones were considerably diminished in the presence of NaCl, but hCG binding at equilibrium was not affected, whereas that of oLH was almost completely abolished. From these results and previous data on the binding and internalization of these hormones, we suggest the existence of two interconvertible functional states of the hormone-receptor complex: (formula; see text). The equilibrium constant k3/k4 would be extremely high for hCG and lower and lower for the hormones in class II and class I, respectively. The equilibrium constant k1/k2 would be the one affected by the presence of NaCl and seems to be similar for all the hormones tested. The normal activity or superactivity of gonadotropins would thus be primarily dependent on the equilibrium between HR1 and HR2.